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and growing number of fuel cell vehicles, local production and supply of hydrogen infrastructure for refueling stations is essential [7] - [9] .
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An r-SOC system as described above poses certain technical challenges as requirements of a stand-alone SOEC (solid oxide electrolysis cell) system and a standalone SOFC (solid oxide fuel cell) system are different from each other. The simplest design approach for an r-SOC system calls for thermoneutral or exothermic electrolysis operation, although this will yield low round trip efficiencies in the range of 35 % [10] .
Coupling highly efficient endothermic electrolysis and exothermic fuel cell mode allows for significantly higher round trip efficiencies up to 60 %. Therefore thermal integration, storage and management between the two modes of operation are crucial. In this study, a process system study of an r-SOC electrochemical reactor system is performed.
Process system analysis is performed based on experimental investigation of a commercially available r-SOC reactor carried out under pressurized conditions.
Opportunities of integrating thermal energy storage are investigated. Detailed process system architectures are discussed and effects of key system operating parameters are analyzed. Achievable system roundtrip efficiencies for the different scenarios using currently available r-SOC reactor technology are quantified.
